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Description

TECHNICAL FIELD

[0001] The embodiments herein relate to a method and
an image-processing device for determining a probability
value indicating that an object captured in a stream of
image frames belongs to an object type. A corresponding
computer program and a computer program carrier are
also disclosed.

BACKGROUND

[0002] Surveillance of the public using imaging, in par-
ticular video imaging, is common in many areas around
the world. Areas that may need monitoring are for exam-
ple banks, stores, and other areas where security is need-
ed, such as schools and government facilities. However,
it is illegal to mount cameras in many places without hav-
ing a license/permission. Other areas that may need
monitoring are processing, manufacturing and logistics
applications where video surveillance is primarily used
to monitor processes.
[0003] However, there may be requirements to not be
able to identify persons from the video surveillance. The
requirement to not be able to identify persons may be in
contrast to the requirement of being able to determine
what is happening in the video. For example, it may be
of interest to perform people counting or queue monitor-
ing on anonymous image data. In practice, there is a
trade-off between meeting these two requirements: non-
identifiable video and extracting large amounts of data
for different purposes such as people counting.
[0004] Several image-processing techniques have
been described to avoid identifying persons while still
being able to recognize activities. For example, edge de-
tection/representation, edge enhancement, silhouetting
objects, and different sorts of "colour blurring", such as
colour variation or dilation are such examples of manip-
ulations. Privacy masking is another image-processing
technique used in video surveillance to protect personal
privacy by concealing parts of an image from view with
a masked area.
[0005] Image processing refers to any processing that
is applied to an image. The processing can include ap-
plication of various effects, masks, filters or the like, to
the image. In this manner, the image can e.g. be sharp-
ened, converted to grey scale, or altered in some way.
The image has typically been captured by a video cam-
era, a still image camera or the like.
[0006] As mentioned above one way to avoid identifi-
cation of persons is by masking moving people and ob-
jects in images in real time. Masking in live and recorded
video can be done by comparing a live camera view with
a set background scene and applying dynamic masking
to areas of change - essentially moving people and ob-
jects. Color masking, which may also be referred to solid
color masking or monochrome masking where an object

is masked by an overlaid solid mask of a certain color,
provides privacy protection while enabling you to see
movements. Mosaic masking, also referred to as pixela-
tion, pixelated privacy masking or transparent pixelated
masking shows moving objects in lower resolution and
allows you to better distinguish forms by seeing an ob-
ject’s colors.
[0007] Masking live and recorded video is suitable for
remote video monitoring or recording in areas where sur-
veillance is otherwise problematic due to privacy rules
and regulations. It’s ideal for processing, manufacturing
and logistics applications when video surveillance is pri-
marily used to monitor processes. Other potential appli-
cations are in retail, education and at government facili-
ties.
[0008] Before masking an object, the object may need
to be detected as an object to be masked, or in other
words categorised as an object to be masked.
US20180268240A1 discloses a method comprising ac-
quiring a video of a scene, detecting objects in the scene,
determining an object detection probability value indicat-
ing a likelihood of a detected object belonging to an object
category to be redacted and redacting the video by ob-
fuscating the detected object belonging to the object cat-
egory to be redacted.
[0009] A challenging problem seen when dynamic
masking is used in a monitoring system is that a detection
of a partly occluded person will give a much lower detec-
tion score, such as a lower object detection probability
value, as compared to the detection score obtained for
a detection of a non-occluded person. The occlusion may
be due to another object in the scene. The lower detection
score may result in that the partly occluded person is not
masked in a captured video stream. For example, if half
of the object (e.g., a person) captured in a video stream
is occluded, the detection score obtained from the object
detector may be 67% that the object is a human being,
while the detection score may be 95% if the captured
object is not occluded. If the threshold detection score
for masking humans in the video stream is set to e.g.,
80%, the partly occluded person will not be masked while
the non-occluded object will be masked. This is a problem
since also the partly occluded person should be masked
in order to avoid identification.
[0010] Document JAYARAJAH KASTHURI ET AL:
"ComAI: Enabling Lightweight, Collaborative Intelligence
by Retrofitting Vision DNNs", IEEE INFOCOM 2022 -
IEEE CONFERENCE ON COMPUTER COMMUNICA-
TIONS, IEEE, 2 May 2022 (2022-05-02), pages 41-50,
XP034137123, DOI: 10.1
109/INFOCOM48880.2022.9796769 discloses a pipe-
lined sharing of confidence values, by collaborators, that
is then used to bias a reference deep neural network’s
outputs.
[0011] Document WO 2021/046607 A1discloses an
object moving system and one or more processing de-
vices configured to: receive an image stream including
a plurality of captured images from each of a plurality of
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imaging devices, the plurality of imaging devices being
configured to capture images of the object within the en-
vironment; analyse the images to determine an object
location within the environment.
[0012] Document US 2016/358032 A1 discloses spa-
tial-based interactions between tracking modules of
overlapping cameras in order to select only one module
that is to be used for tracking purpose.

SUMMARY

[0013] An object of embodiments herein may thus be
to obviate some of the problems mentioned above, or at
least reduce the impact of them. Specifically, an object
of embodiments herein may be how to detect captured
objects in a stream of images that are occluded by other
objects and how to classify them according to known ob-
ject types. For example, it may be an object of embodi-
ments herein to detect humans in a stream of video im-
ages although the humans are not completely visible in
the stream of images. Once the object is classified as a
human the classification may lead to masking of the hu-
man or to counting of the human.
[0014] Thus, a further object of embodiments herein
may be to de-identify or anonymize persons in a stream
of image frames, e.g., by masking the persons, while still
being able to determine what is happening in the stream
of image frames.
[0015] A further object may be to improve determining
a probability value indicating whether an object captured
in a stream of image frames belongs to an object type,
for example an object type to be masked, filtered or count-
ed. In other words, a further object may be to improve
determination of an object detection probability value in-
dicating a likelihood of a detected object belonging to a
specific object category. <insert page 3b>
[0016] According to an aspect, the object is achieved
by a method, performed in a multi-camera system, for
determining a probability value indicating whether an ob-
ject captured in a stream of image frames belongs to an
object type.
Although embodiments have been summarized below,
the invention is defined by the appended claims.
[0017] According to another aspect, the object is
achieved by an image-processing device configured to
perform the above method.
[0018] According to further aspects, the object is
achieved by a computer program and a computer pro-
gram carrier corresponding to the aspects above.
[0019] Embodiments herein use a probability value
from another camera indicating that the detected first ob-
ject or first part belongs to the object type.
[0020] Since the second probability value is increased
when the second probability value is below the second
threshold value and the first probability value is above
the first threshold value the second probability value can
be compensated when the second objects are occluded.
By doing so it is possible to compensate the second prob-

ability value for specific objects with a high first probability
value from the first camera. This means that there will be
an increased probability of detecting that second objects
belong to a certain object type even though they are partly
occluded in the second camera while still having a low
number of second objects that are detected falsely as
the object type to be detected, i.e., a low number of false
positive detections.
[0021] Thus, an advantage of embodiments herein is
an increased probability of detecting objects of a certain
object type that are partly occluded in a certain camera.
Therefore, detection of certain types or categories of ob-
jects may be improved. Detection of an object may be
determined when a probability value indicates that the
object captured in the stream of image frames belongs
to an object type. For example, it is determined that the
second object belongs to the object type to be detected
when the second probability value indicates that the sec-
ond object or the second part belongs to the object type.
For example, a high second probability value may indi-
cate that the second object or the second part belongs
to the object type, while a low second probability value
may indicate that the second object or the second part
does not belong to the object type. High and low proba-
bility values may be identified by one or more threshold
values.
[0022] A further advantage is that masking of certain
types of objects is improved. A yet further advantage is
that counting of certain types of objects is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The various aspects of embodiments disclosed
herein, including particular features and advantages
thereof, will be readily understood from the following de-
tailed description and the accompanying drawings, in
which:

Figure 1 illustrates exemplifying embodiments of im-
age-capturing devices,
Figure 2a illustrates exemplifying embodiments of a
video network system,
Figure 2b illustrates exemplifying embodiments of a
video network system and a user device,
Figure 3 is a schematic block diagram illustrating an
exemplifying embodiment of an imaging system,
Figure 4a is a schematic block diagram illustrating
embodiments of a method in an image-processing
device,
Figure 4b is a schematic block diagram illustrating
embodiments of a method in an image-processing
device,
Figure 4c is a schematic block diagram illustrating
embodiments of a method in an image-processing
device,
Figure 4d is a schematic block diagram illustrating
embodiments of a method in an image-processing
device,
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Figure 5 is a flowchart illustrating embodiments of a
method in an image-processing device,
Figure 6 is a block diagram illustrating embodiments
of the image-processing device.

DETAILED DESCRIPTION

[0024] Embodiments herein may be implemented in
one or more image-processing devices. In some embod-
iments herein the one or more image-processing devices
may comprise or be one or more image-capturing devic-
es such as a digital camera. Figure 1 depicts various
exemplifying image-capturing devices 110. The image-
capturing device 110 may e.g., be or comprise any of a
camcorder, a network video recorder, a camera, a video
camera 120 such as a surveillance camera or a moni-
toring camera, a digital camera, a wireless communi-
cation device 130, such as a smartphone, including an
image sensor, or a car 140 including an image sensor.
[0025] Figure 2a depicts an exemplifying video net-
work system 250 in which embodiments herein may be
implemented. The video network system 250 may in-
clude an image-capturing device, such as the video cam-
era 120, which can capture and perform image process-
ing on a digital image 201, such as a digital video image.
A video server 260 in Figure 2a may obtain the image,
for example from the video camera 120 over a network
or the like, which is indicated in Figure 2a with the double-
pointing arrows.
[0026] The video server 260 is a computer-based de-
vice that is dedicated to delivering video. Video servers
are used in a number of applications, and often have
additional functions and capabilities that address the
needs of particular applications. For example, video serv-
ers used in security, surveillance and inspection applica-
tions typically are designed to capture video from one or
more cameras and deliver the video via a computer net-
work. In video production and broadcast applications, a
video server may have the ability to record and play re-
corded video, and to deliver many video streams simul-
taneously. Today, many video server functions may be
built-in in the video camera 120.
[0027] However, in Figure 2a, the video server 260 is
connected over the video network system 250, to the
image-capturing device, here exemplified by the video
camera 120. The video server 260 may further be con-
nected to a video storage 270 for storage of video im-
ages, and/or connected to a monitor 280 for display of
video images. In some embodiments the video camera
120 is connected directly with the video storage 270
and/or the monitor 280, as indicated by the direct arrows
between these devices in Figure 2a. In some other em-
bodiments the video camera 120 is connected to the vid-
eo storage 270 and/or the monitor 280 via the video serv-
er 260, as indicated by the arrows between the video
server 260 and the other devices.
[0028] Figure 2b depicts a user device 295 connected
to the video camera 120 via the video network system

250. The user device 295 may for example be a computer
or a mobile phone. The user device 295 may e.g., control
the video camera 120 and/or display video emanating
from the video camera 120. The user device 295 may
further include both the functionality of the monitor 280
and the video storage 270.
[0029] In order to better understand embodiments
herein an imaging system will first be described.
[0030] Figure 3 is a schematic view of an imaging
system 300, in this case of a digital video camera, such
as the video camera 120. The imaging system images a
scene on an image sensor 301. The image sensor 301
may be provided with a Bayer filter, such that different
pixels will receive radiation of a particular wavelength
region, in a known pattern. Typically, each pixel of the
captured image is represented by one or more values
representing the intensity of the captured light within a
certain wavelength band. These values are usually re-
ferred to as colour components, or colour channels. The
term "image" may refer to an image frame or video frame
including information originating from an image sensor
that has captured the image.
[0031] After having read the signal of individual sensor
pixels of the image sensors 301, different image process-
ing actions may be performed by an image signal proc-
essor 302. The image signal processor 302 may com-
prise an image processing part 302a, sometimes re-
ferred to as an image processing pipeline, and a video
post-processing part 302b.
[0032] Typically for video processing the images are
comprised in a stream of images. Figure 3 illustrates a
first video stream 310 from the image sensor 301. The
first image stream 310 may comprise multiple captured
image frames, such as a first captured image frame
311 and a second captured image frame 312.
[0033] Image processing may comprise demosaicing,
color correction, noise filtering (for eliminating spatial
and/or temporal noise), distortion correction (for eliminat-
ing effects of, e.g., barrel distortion), global and/or local
tone mapping (e.g., enabling imaging of scenes contain-
ing a wide range of intensities), transformation (e.g., rec-
tification and rotation), flat-field correction (e.g., for re-
moval of the effects of vignetting), application of overlays
(e.g., privacy masks, explanatory text), etc. The image
signal processor 302 may also be associated with an
analytics engine performing object detection, recogni-
tion, alarms, etc.
[0034] The image processing part 302a may e.g. per-
form image stabilization, apply noise filtering, distortion
correction, global and/or local tone mapping, transforma-
tion, and flat-field correction. The video post-processing
part 302b may for example crop parts of an image, apply
overlays, and comprise the analytics engine.
[0035] Following the image signal processor 302 the
image may be forwarded to an encoder 303, wherein
the information in the image frames is coded according
to an encoding protocol, such as H.264. The encoded
image frames are then forwarded to for example a re-
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ceiving client, exemplified here with the monitor 280, to
the video server 260, the storage 270, etc.
[0036] The video coding process produces a number
of values that may be encoded to form a compressed bit
stream. These values may include:

• quantized transform coefficients,
• information to enable the decoder to re-create a pre-

diction,
• information about a structure of the compressed data

and compression tools used during encoding, and
• information about the complete video sequence.

[0037] These values and parameters (syntax ele-
ments) are converted into binary codes using for example
variable length coding and/or arithmetic coding. Each of
these encoding methods produces an efficient, compact
binary representation of the information, also referred to
as an encoded bit stream. The encoded bit stream may
then be stored and/or transmitted.
[0038] In a camera system with multiple cameras, em-
bodiments herein propose to use detection information
from surrounding cameras to enhance a masking quality
in a camera. For example, the masking quality may be
enhanced by an increased probability of detecting ob-
jects of a specific object type even though the objects
are partly occluded in one of the cameras while still hav-
ing a low number of objects that are detected falsely as
the object type to be detected, i.e., a low number of false
positive detections.
[0039] The detection information may comprise a de-
tection score or a detection probability. Different cameras
may have different pre-conditions to detect people due
to camera resolution, installation positions of different
cameras, and their processing power, which is turn im-
pacts characteristics of a video network that is used to-
gether with the cameras. An example of these charac-
teristics is a size of the image that is inputted to the video
network. One person that is slightly occluded in one cam-
era’s image frames may be fully visible in another cam-
era’s image frames. One person that has a too low pixel
density to be detected in one camera may be detectable
in another camera where the pixel density of the person
is higher.

• The camera system may need to figure out a spatial
overlap between cameras. For example, the camera
system may be presented with or determine an over-
lap of the areas captured by the cameras that are to
share detection information. This may be done via
known methods of scene segmentation, using infor-
mation of geolocation, pan and tilt angle, zoom, field
of view and installation height.

• An image-processing device, such as a camera,
gathers detection scores from surrounding cameras
on objects in an area which is captured by two or
more cameras. The area may be referred to as a

spatially overlapped area.
• The image-processing device adjusts the detection

score accordingly based on the detection score from
at least one the other cameras.

• The image-processing device may apply privacy
masks to detected objects based on the adjusted
detection score. This will be explained in more detail
below, for example in relation to action 503 of Figure
5.

[0040] Exemplifying embodiments herein will now be
described with reference to Figures 4a, 4b, 4c, 4d and
5 and with further reference to Figures 1, 2a, 2b and 3.
[0041] Figure 4a illustrates a scene including an ob-
ject, such as a person, occluded by another object, such
as a wall, and a multi-camera system 400. The multi-
camera system 400 comprises at least a first camera
401 and a second camera 402. The first camera 401
and the second camera 402 may be video cameras. The
multi-camera system 400 may also comprise a video
server 460. The first camera 401 and the second camera
402 may capture the object from different angles.
[0042] In a scenario wherein embodiments may be im-
plemented, the first camera 401 may capture a large part
of the whole person, while the second camera 402 only
captures a lesser part of the person, such as a head and
an arm of the person. Each of the first and second cam-
eras 401, 402 may assign a detection score, e.g., a prob-
ability value indicating that the detected object belongs
to an object type, such as humans.
[0043] Figure 4b illustrates a first stream of image
frames 421 captured by the first camera 401 of the multi-
camera system 400 and a second stream of image
frames 422 captured by the second camera 402 of the
camera system 400. The second camera 402 is different
from the first camera 401. The first stream of image
frames 421 comprises an image frame 421_2 capturing
a first object 431. The first object 431 may comprise a
first part 431a. The second stream of image frames 422
comprises an image frame 422_2 capturing a second
object 432. The second object 432 may comprise a sec-
ond part 432a. In a scenario herein, the first object 431
may correspond to the second object 432 in that it is the
same real object that has been captured. Also, the first
part 431a may correspond to the second part 432a.
[0044] Figure 5 illustrates a flowchart describing a
method for determining a probability value indicating a
probability that an object captured in a stream of image
frames 422 belongs to an object type, such as a specific
object type. For example, the object type may be humans
or animals. In other words, the method may be for deter-
mining the probability of the object belonging to the object
type.
[0045] The method may be performed in the camera
system 400 and may more specifically be for masking or
counting an object captured in a stream of image frames.
The masking or counting of the object may be performed
when the probability value indicating that an object cap-
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tured in a stream of image frames 422 belongs to an
object type is above a threshold value for masking the
object or a threshold value for counting the object. The
threshold value for masking the object and the threshold
value for counting the object may be different.
[0046] In particular, the embodiments may be per-
formed by an image-processing device of the multi-cam-
era system 400. The image-processing device may be
any of the first camera 401 and the second camera 402
or the video-server 460. The first camera 401 and the
second camera 402 may each be a video camera, such
as a surveillance camera.
[0047] The below actions may be taken in any suitable
order, e.g., in another order than the order presented
below.

Action 501

[0048] The method comprises detecting the first object
431 or the first part 431a of the first object 431 in a first
area 441 of a scene captured in the first stream of image
frames 421 captured by the first camera 401 of the multi-
camera system 400.

Action 502

[0049] The method further comprises determining,
based on characteristics of the first object 431 or of the
first part 431a of the first object 431, a first probability
value indicating a first probability that the detected first
object 431 or first part 431a belongs to the object type,
such as humans. In other words, the method comprises
determining the first probability of the first object belong-
ing to the object type.
[0050] For example, the determining may be per-
formed by weighting probability values for several parts
of the first object 431. A respective probability value in-
dicating a respective probability that the detected part
431a of the first object 431 belongs to an object part type
may be determined based on characteristics of the de-
tected part 431a of the first object 431.

Action 503

[0051] When the first probability value is above a first
threshold value it is determined that the detected first
object 431 or first part 431a belongs to the object type,
such as humans. Further, when the first probability value
is above the first threshold value, some further action
may be performed: For example, a privacy mask, such
as a masking filter or a masking overlay, may be applied
to the first object 431 or to at least a part of the first object
431, such as the first part 431a of the first object 431, in
the first stream of image frames 421 in order to mask out,
e.g. conceal, the first object 431 or the at least part of the
first object 431, such as the first part 431a of the first
object 431, in the first stream of image frames 421. In
particular, the privacy mask may be obtained by masking

out an area in each image frame and may comprise: color
masking, which may also be referred to solid color mask-
ing or monochrome masking, mosaic masking, also re-
ferred to as pixelation, pixelated privacy masking or
transparent pixelated, Gaussian blur, Sobel filter, back-
ground model masking by applying the background as
mask (the object looks transparent), Chameleon mask
(a mask that changes colour dependent on the back-
ground). In a detailed example, a color mask may be
obtained by ignoring the image data and using another
pixel value instead for a pixel to be masked. For example,
the other pixel value may correspond to a specific color
such as red or grey.
[0052] In another embodiment the object may be
counted as specific pre-defined object when the first
probability value is above the first threshold value. Thus,
the first threshold value may be a masking threshold val-
ue, a counting threshold value or another threshold value
associated with some other function to be performed on
the object as a consequence of the first probability value
being above the first threshold value.

Action 504

[0053] The method further comprises detecting the
second object 432 or the second part 432a of the second
object 432 in a second area 442 of the scene captured
in the second stream of image frames 422 by the second
camera 402 of the camera system 400. The second cam-
era 402 is different from the first camera 401. The second
area 442 at least partly overlaps the first area 441.

Action 505

[0054] The method further comprises determining,
based on characteristics of the second object 432 or of
the second part 432a of the second object 432, a second
probability value indicating a second probability that the
detected second object 432 or the second part 432a be-
longs to the object type. In other words, the method com-
prises determining the second probability of the second
object belonging to the object type.
[0055] When the second probability value is above a
second threshold value it is determined that the detected
second object 432 or second part 432a belongs to the
object type, such as humans. In other words, the detected
second object 432 or second part 432a may be detected
as a human or belonging to a human.
[0056] When the second probability value is below the
second threshold value it may be determined that the
second object 432 does not belong to the object type.
However, in embodiments herein the method continues
to evaluate whether the second object 432 belongs to
the object type also when the second probability value
is below the second threshold value by taking into ac-
count the first probability value from the first camera 401.
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Action 506

[0057] A yet further condition for continued evaluation
of the detection of the second object 432 based on the
first probability value may be a determination of co-loca-
tion of the first object 431 and the second object 432 to
make sure that the first object 431 is the same object as
the second object 432 and thus that it is appropriate to
take into account the first probability value when evalu-
ating detection of the second object 432.
[0058] Thus, the method may further comprise deter-
mining that the second object 432 or the second part
432a of the second object 432 and the first object 431 or
the first part 431a of the first object 431 are co-located
in an overlapping area of the second area 442 and the
first area 441.
[0059] In other words, the method may further com-
prise determining that the first and second objects 431,
432 are the same object.
[0060] For example, it may be determined that the sec-
ond object 432 and the first object 431 are co-located.
For example, it may be determined that a first person in
the first stream of image frames 421 is co-located with a
second person in the second stream of image frames
422. Based on the determination of the co-location it may
be determined that the first person is the same person
as the second person. For example, if it is determined
that the first object 431 is a person with 90 % probability
and it is further determined that the second object 432 is
a person with 70 % probability and there are no other
objects detected in the image frames, then it may be de-
termined that it is probable that the person is the same
person.
[0061] In other words, it may be determined that the
first and second objects 431, 432 are linked, for example
by determining that motion track entries associated with
the first and second objects 431, 432 are linked (i.e., de-
termined to belong to one real-world object) given a
matching level based on a set of constraints. The track-
entries may be created based on received first and sec-
ond image series and determined first and second char-
acterizing feature sets and movement data.
[0062] In another example, it may be determined that
the second object 432 is co-located with the first part
431a of the first object 431.
[0063] In another example, it may be determined that
the second part 432a of the second object 432 is co-
located with the first object 431.
[0064] In another example, it may be determined that
the second part 432a of the second object 432 is co-
located with the first part of the first object 431. For ex-
ample, it may be determined that a head of the first object
is co-located with a head of the second object. This meth-
od may be applied to other parts such as arms, torsos,
and legs as well.
[0065] Action 506 may be performed after or before
action 507.

Action 507

[0066] When the second probability value is below a
second threshold value and the first probability value is
above the first threshold value the method comprises de-
termining an updated second probability value by in-
creasing the second probability value.
[0067] The second threshold value may also be a
masking threshold value, a counting threshold value or
another threshold value associated with some other func-
tion to be performed on the second object 432 or on the
second part 432a as a consequence of the second prob-
ability value being above the second threshold value.
[0068] The second threshold value and the first thresh-
old value may be different. However, in some embodi-
ments herein they are the same. Figure 4c illustrates a
simple example of how the second probability value may
be increased from below the second threshold value to
above the second threshold value when the first and sec-
ond threshold values are the same and the first probability
value is above the first threshold.
[0069] In some embodiments herein the first threshold
value is 90 %, while the second threshold value is 70 %.
The second threshold value may be lower than the first
threshold value. This may for example be an advantage
when the second object 432 is partly occluded by some
other object, such as a wall.
[0070] In a scenario, the first camera 401 determines
the first probability value to be 95 % for the first object to
be a human. The second camera 402 determines the
second probability value to be 68 % for the second object
to be a human. Then the second probability value may
be increased, e.g., with 5 or 10 %. The increase may be
a fixed value as long as the first probability value is above
the first threshold value. However, in some embodiments
herein the increasing of the second probability value is
based on the first probability value. For example, the in-
crease of the second probability value may be propor-
tional against the first probability value. In some embod-
iments herein the increase of the second probability value
is 5 % when the first probability value is 60 % and the
increase of the second probability value is 10 % when
the first probability value is 70 % and the increase of the
second probability value is 15 % when the first probability
value is 80 %.
[0071] The increasing of the second probability value
based on the first probability value comprises:
determining a difference between the first probability val-
ue and the first threshold value and increasing the second
probability value based on the difference. For example,
if the difference between the first probability value and
the first threshold value is 5 % then the second probability
value may be increased by 10 %. In another example, if
the difference between the first probability value and the
first threshold value is 10 % then the second probability
value may be increased by 20 %.
[0072] In some other embodiments the increasing of
the second probability value based on the first probability
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values comprises increasing the second probability value
with the difference. For example, if the difference be-
tween the first probability value and the first threshold
value is 5 % then the second probability value may be
increased by 5 %. In another example, if the first proba-
bility value is 95% and a common threshold value, such
as a common masking threshold value, is 80%, the dif-
ference is 15%, and thus the second probability value of
e.g. 67% may be increased by 15% resulting in 82%
which is above the common threshold value of 80%. Con-
sequently, the second object may also be masked or
counted.
[0073] In some embodiments herein the updated sec-
ond probability value is determined in response to deter-
mining that the second object 432 or part 432a of the
second object 432 and the first object 431 or part 431a
of the first object 431 are co-located in the overlapping
area according to action 506 above.
[0074] In some embodiments herein the respective
first and second threshold value is specific for the type
of object or object part. For example, the respective first
and second threshold value may be specific for different
object types or for different object part types, such as
head, arm, torso, leg etc. or both. Since it is likely more
important to mask a face than an arm, a masking thresh-
old value for the face may be lower than another masking
threshold value for the arm. For example, the masking
threshold value for heads may be 70% while the masking
threshold value for arms may be 90% and the threshold
value for torsos may be 80%.
[0075] A further condition for determining the updated
second probability value by increasing the second prob-
ability value may be that the second probability value in
addition to being below the second threshold value is
above a third threshold value. Thus, it may be an addi-
tional condition that the second probability value is above
the lower third threshold value. A reason for why it may
be an advantage that the second probability value is
above the lower third threshold value is that if the second
probability value is below the third threshold value, e.g.,
below 20%, the object detector is quite confident in that
the object is not an object that should be masked, e.g.,
not a human. However, if the second probability value is
between 20% and 80% the object may be an occluded
person and therefore it’s probability value may be in-
creased if another camera is more confident in the de-
tection of the object as an object that is to be masked.
[0076] In some embodiments herein a second object
part type of the second part 432a is the same object part
type as a first object part type of the first part 431a. For
example, the method may compare a first face with a
second face and a first leg with a second leg etc.
[0077] It may be an advantage to only increase the
second probability value when the difference between
the first probability value and the first threshold value is
above a fourth threshold value, e.g., when the difference
is above 10 %. In this way the number of false positives
may be controlled. For example, with a larger threshold

value difference the number of false positives may be
lower.
[0078] For example, in a scenario the first threshold
value is 70 %, the second threshold value is 90 % and
the fourth threshold value is 75 %. A first probability value
of 72 % is large enough for detecting the first object as
a human in the first stream of image frames 421 but it
may be considered too low for increasing the second
probability value.

Action 508

[0079] In some embodiments herein further actions
may be performed in response to the updated second
probability value being above the second threshold value
and in response to determining that the second object
belongs to a certain object type. For example, when the
object type is an object type to be masked out then the
first and second threshold values may be for masking
objects or parts of objects of the object type to be masked
out. Then the method further comprises: when the up-
dated second probability value is above the second
threshold value, applying a privacy mask to at least a
part of the second object 432, such as the second part
432a, in the second stream of image frames 422 to mask
out that part. For example, if the face of a human is cap-
tured in both the first and second camera 401, 402 and
a face score is updated for the second camera 402 this
may lead to privacy masking of the face in the second
stream of images 422. Thus, the method may further
comprise anonymising an unidentified person by removal
of identifying features, e.g., by any of the methods men-
tioned above in action 503.
[0080] In some other embodiments the object type is
an object type to be counted. Then the first and second
threshold values may be for counting objects or parts of
objects of the object type to be counted. Then the method
further comprises: when the updated second probability
value is above the second threshold value, increasing a
counter value associated with the second stream of im-
age frames 422. For example, the counter value may be
for the object or the object part.
[0081] Figure 4d illustrates a scenario in which a
scene comprises a first human 451 and a second hu-
man 452 and a third object 453 between the two hu-
mans 451, 452. A shape of the third object 453 resembles
a shape of a body part of the humans 451, 452. The third
object may for example be a balloon which resembles a
head. In an example, the second camera 402 captures
the three objects 451, 452, 453 and the method of Figure
5 may be used for each of the three objects 451, 452,
453. Thus, each of the three objects 451, 452, 453 in
Figure 4d may be the second object 432 in the second
stream of image frames 422. Correspondingly, each of
the three objects in Figure 4d may be the first object 431
in the first stream of image frames 421.
[0082] The method may be performed by the second
camera or by the video server 460, or even by the first
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camera 401.
[0083] The method may then comprise determining the
second probability value. The second probability value
may be 69 %, 70 % and 80 % respectively for the first
human 451 (left), the third object 453 (balloon) and the
second human 452 (right). In a scenario the second
threshold value for detecting and masking a human is 80
%. This means that without the method of Figure 5 only
the second human 452 will be masked. If a general de-
crease of the second threshold value is performed by 10
% the third object 453 will be masked but not the first
human 451. However, if the first probability value derived
from the first stream of image frames 421 is above the
first threshold value and the second probability value is
below the second threshold value for a respective first
object 431, such as the first human 451 and the second
human 452, then the second probability value is in-
creased. Thus, if the first human 451 is detected in the
first stream of image frames 421 from the first camera
401 with the first probability value being 90 % and indi-
cating that the detected first human 451 belongs to the
human type, then the second probability value is in-
creased, e.g., by 15 %. The updated second probability
value will then be 84 % which is above the second thresh-
old value and the first human 451 will be masked. The
first probability value of the third object 453 indicating the
probability of the detected third object 453 belonging to
a human object type will be low, e.g. 18 %. This means
that since the first probability value of the third object 453
is below the first threshold value the second probability
value will not be increased. Thus, the third object 453 will
not be masked in any of the stream of images from the
first and second cameras 401, 402.
[0084] With reference to Figure 6, a schematic block
diagram of embodiments of an image-processing de-
vice 600 is shown. As mentioned above, the image-
processing device 600 is configured for determining the
probability value indicating that the object captured in a
stream of image frames belongs to an object type. Fur-
ther, the image-processing device 600 may be part of
the multi-camera system 400.
[0085] As mentioned above, the image-processing de-
vice 600 may comprise or be any of a camera, such as
a surveillance camera, a monitoring camera, a camcord-
er, a network video recorder, and the wireless commu-
nication device 130. In particular, the image-processing
device 600 may be the first camera 401 or the second
camera 402, such as a surveillance camera, or the video-
server 460 which may be part of the multi-camera system
400. The method for determining the probability value
indicating that the object captured in the stream of image
frames belongs to the object type may also be performed
in a distributed manner in several image-processing de-
vices, such as in the first camera 401 and the second
camera 402. For example, actions 501-503 may be per-
formed by the first camera 401, while actions 504-508
may be performed by the second camera 402.
[0086] The image-processing device 600 may further

comprise a processing module 601, such as a means
for performing the methods described herein. The means
may be embodied in the form of one or more hardware
modules and/or one or more software modules.
[0087] The image-processing device 600 may further
comprise a memory 602. The memory may comprise,
such as contain or store, instructions, e.g. in the form of
a computer program 603, which may comprise compu-
ter readable code units which when executed on the im-
age-processing device 600 causes the image-process-
ing device 600 to perform the method of determining the
probability value indicating that the object captured in the
stream of image frames belongs to the object type. The
image-processing device 600 may comprise a computer
and then the computer readable code units may be ex-
ecuted on the computer and cause the computer to per-
form the method of determining the probability value in-
dicating that the object captured in the stream of image
frames belongs to the object type.
[0088] According to some embodiments herein, the im-
age-processing device 600 and/or the processing mod-
ule 601 comprises a processing circuit 604 as an ex-
emplifying hardware module, which may comprise one
or more processors. Accordingly, the processing module
601 may be embodied in the form of, or ’realized by’, the
processing circuit 604. The instructions may be execut-
able by the processing circuit 604, whereby the image-
processing device 600 is operative to perform the meth-
ods of Figure 5 as described above. As another example,
the instructions, when executed by the image-processing
device 600 and/or the processing circuit 604, may cause
the image-processing device 600 to perform the methods
according to Figure 5.
[0089] In view of the above, in one example, there is
provided an image-processing device 600 for determin-
ing the probability value indicating that the object cap-
tured in a stream of image frames belongs to an object
type.
[0090] Again, the memory 602 contains the instruc-
tions executable by said processing circuit 604 whereby
the image-processing device 600 is operative for per-
forming the method according to Figure 5.
[0091] Figure 6 further illustrates a carrier 605, or pro-
gram carrier, which comprises the computer program 603
as described directly above. The carrier 605 may be one
of an electronic signal, an optical signal, a radio signal
and a computer readable medium.
[0092] In some embodiments, the image-processing
device 600 and/or the processing module 601 may com-
prise one or more of a detecting module 610, a deter-
mining module 620, a masking module 630, and a
counting module 640, as exemplifying hardware mod-
ules. In other examples, one or more of the aforemen-
tioned exemplifying hardware modules may be imple-
mented as one or more software modules.
[0093] Moreover, the processing module 601 may
comprise an Input/Output unit 606. According to an em-
bodiment, the Input/Output unit 606 may comprise an
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image sensor configured for capturing the raw image
frames described above such as the raw image frames
comprised in the video stream 310 from the image sensor
301.
[0094] According to the various embodiments de-
scribed above, the image-processing device 600 and/or
the processing module 601 and/or the detection module
610 is configured to receive the captured image frames
311, 312 of the image stream 310 from the image sensor
301 of the image-processing device 600.
[0095] The image-processing device 600 and/or the
processing module 601 and/or the detecting module 610
is configured to detect the first object 431 or the first part
431a of the first object 431 in the first area 441 of the
scene captured in the first stream of image frames 421
captured by the first camera 401 of the multi-camera sys-
tem 400.
[0096] The image-processing device 600 and/or the
processing module 601 and/or the determining module
620 is further configured to determine, based on charac-
teristics of the first object 431 or of the first part 431a of
the first object 431, the first probability value indicating
the first probability that the detected first object 431 or
first part 431a belongs to the object type.
[0097] The image-processing device 600 and/or the
processing module 601 and/or the detecting module 610
is further configured to detect the second object 432 or
the second part 432a of the second object 432 in the
second area 442 of the scene captured in the second
stream of image frames 422 by the second camera 402
of the camera system 400. The second camera 402 is
different from the first camera 401. The second area 442
at least partly overlaps the first area 441.
[0098] The image-processing device 600 and/or the
processing module 601 and/or the determining module
620 is further configured to determine, based on charac-
teristics of the second object 432 or of the second part
432a of the second object 432, the second probability
value indicating the second probability that the detected
second object 432 or the second part 432a belongs to
the object type.
[0099] The image-processing device 600 and/or the
processing module 601 and/or the detecting module 610
is further configured to when the second probability value
is below the second threshold value and the first proba-
bility value is above the first threshold value determine
an updated second probability value by increasing the
second probability value.
[0100] The image-processing device 600 and/or the
processing module 601 and/or the determining module
620 may be further configured to increase the second
probability value based on the first probability value.
[0101] The image-processing device 600 and/or the
processing module 601 and/or the determining module
620 may be further configured to increase the second
probability value based on the first probability value by
determining the difference between the first probability
value and the first threshold value and increasing the

second probability value based on the difference.
[0102] The image-processing device 600 and/or the
processing module 601 and/or the masking module 630
may further be configured to apply the privacy mask to
the at least part of the second object 432 in the second
stream of image frames 422 when the updated second
probability value is above the second threshold value.
[0103] The image-processing device 600 and/or the
processing module 601 and/or the counting module 640
may further be configured to increase the counter value
associated with the second stream of image frames 422
when the updated second probability value is above the
second threshold value.
[0104] The image-processing device 600 and/or the
processing module 601 and/or the determining module
620 may be further configured to increase the second
probability value when the second probability value in
addition to being below the second threshold value is
above the third threshold value.
[0105] The image-processing device 600 and/or the
processing module 601 and/or the determining module
620 may be further configured to determine that the sec-
ond object 432 or the second part 432a of the second
object and the first object 431 or the first part 431a of the
first object 431 are co-located in the overlapping area of
the second area 442 and the first area 441 and determine
the updated second probability value in response to de-
termining that the second object 432 or the second part
432a of the second object 432 and the first object 431 or
the first part 431a of the first object 431 are co-located
in the overlapping area.
[0106] As used herein, the term "module" may refer to
one or more functional modules, each of which may be
implemented as one or more hardware modules and/or
one or more software modules and/or a combined soft-
ware/hardware module. In some examples, the module
may represent a functional unit realized as software
and/or hardware.
[0107] As used herein, the term "computer program
carrier", "program carrier", or "carrier", may refer to one
of an electronic signal, an optical signal, a radio signal,
and a computer readable medium. In some examples,
the computer program carrier may exclude transitory,
propagating signals, such as the electronic, optical
and/or radio signal. Thus, in these examples, the com-
puter program carrier may be a non-transitory carrier,
such as a non-transitory computer readable medium.
[0108] As used herein, the term "processing module"
may include one or more hardware modules, one or more
software modules or a combination thereof. Any such
module, be it a hardware, software or a combined hard-
ware-software module, may be a connecting means, pro-
viding means, configuring means, responding means,
disabling means or the like as disclosed herein. As an
example, the expression "means" may be a module cor-
responding to the modules listed above in conjunction
with the figures.
[0109] As used herein, the term "software module" may
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refer to a software application, a Dynamic Link Library
(DLL), a software component, a software object, an ob-
ject according to Component Object Model (COM), a soft-
ware component, a software function, a software engine,
an executable binary software file or the like.
[0110] The terms "processing module" or "processing
circuit" may herein encompass a processing unit, com-
prising e.g. one or more processors, an Application Spe-
cific integrated Circuit (ASIC), a Field-Programmable
Gate Array (FPGA) or the like. The processing circuit or
the like may comprise one or more processor kernels.
[0111] As used herein, the expression "configured
to/for" may mean that a processing circuit is configured
to, such as adapted to or operative to, by means of soft-
ware configuration and/or hardware configuration, per-
form one or more of the actions described herein.
[0112] As used herein, the term "action" may refer to
an action, a step, an operation, a response, a reaction,
an activity or the like. It shall be noted that an action
herein may be split into two or more sub-actions as ap-
plicable. Moreover, also as applicable, it shall be noted
that two or more of the actions described herein may be
merged into a single action.
[0113] As used herein, the term "memory" may refer
to a hard disk, a magnetic storage medium, a portable
computer diskette or disc, flash memory, Random Ac-
cess Memory (RAM) or the like. Furthermore, the term
"memory" may refer to an internal register memory of a
processor or the like.
[0114] As used herein, the term "computer readable
medium" may be a Universal Serial Bus (USB) memory,
a DVD-disc, a Blu-ray disc, a software module that is
received as a stream of data, a Flash memory, a hard
drive, a memory card, such as a MemoryStick, a Multi-
media Card (MMC), Secure Digital (SD) card, etc. One
or more of the aforementioned examples of computer
readable medium may be provided as one or more com-
puter program products.
[0115] As used herein, the term "computer readable
code units" may be text of a computer program, parts of
or an entire binary file representing a computer program
in a compiled format or anything there between.
[0116] As used herein, the terms "number" and/or "val-
ue" may be any kind of number, such as binary, real,
imaginary or rational number or the like. Moreover,
"number" and/or "value" may be one or more characters,
such as a letter or a string of letters. "Number" and/or
"value" may also be represented by a string of bits, i.e.
zeros and/or ones.
[0117] As used herein, the expression "in some em-
bodiments" has been used to indicate that the features
of the embodiment described may be combined with any
other embodiment disclosed herein.
[0118] Even though embodiments of the various as-
pects have been described, many different alterations,
modifications and the like thereof will become apparent
for those skilled in the art. The described embodiments
are therefore not intended to limit the scope of the present

disclosure.

Claims

1. A method, performed in a multi-camera system
(400), for determining a probability value indicating
a probability that an object captured in a stream of
image frames (422) belongs to an object type, the
method comprising:

- detecting (501) a first object (431) or a first part
(431a) of the first object (431) in a first area (441)
of a scene captured in a first stream of image
frames (421) captured by a first camera (401)
of the multi-camera system (400);
- determining (502), based on characteristics of
the first object (431) or of the first part (431a) of
the first object (431), a first probability value in-
dicating a first probability that the detected first
object (431) or first part (431a) belongs to the
object type;
- when the first probability value is above a first
threshold value, determining (503) that the de-
tected first object (431) or first part (431a) be-
longs to the object type;
- detecting (504) a second object (432) or a sec-
ond part (432a) of the second object (432) in a
second area (442) of the scene captured in a
second stream of image frames (422) by a sec-
ond camera (402) of the camera system (400)
different from the first camera (401), wherein the
second area (442) at least partly overlaps the
first area (441);
- determining (505), based on characteristics of
the second object (432) or of the second part
(432a) of the second object (432), a second
probability value indicating a second probability
that the detected second object (432) or the sec-
ond part (432a) belongs to the object type,
wherein when the second probability value is
above a second threshold value, determining
that the detected second object (432) or second
part (432a) belongs to the object type; and
- when the second probability value is below the
second threshold value and the first probability
value is above the first threshold value deter-
mining (507) an updated second probability val-
ue by increasing the second probability value,
wherein the increasing of the second probability
value is based on the first probability value and
comprises:
- determining a difference between the first prob-
ability value and the first threshold value; and
- increasing the second probability value based
on the difference between the first probability
value and the first threshold value.
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2. The method according to claim 1, wherein the in-
creasing of the second probability value based on
the difference between the first probability value and
the first threshold value comprises:
increasing the second probability value with the dif-
ference.

3. The method according to any of the claims 1-2,
wherein the second threshold value is lower than the
first threshold value.

4. The method according to any of the claims 1-3, fur-
ther comprising determining that the second object
belongs to the object type in response to the updated
second probability value being above the second
threshold value.

5. The method according to any of the claims 1-4,
wherein the object type is an object type to be
masked out, the first and second threshold values
are for masking objects or parts of objects of the
object type to be masked out, the method further
comprising: when the updated second probability
value is above the second threshold value, applying
(508) a privacy mask to at least a part of the second
object (432) in the second stream of image frames
(422).

6. The method according to any of the claims 1-4,
wherein the object type is an object type to be count-
ed, the first and second threshold values are for
counting objects or parts of objects of the object type
to be counted, the method further comprising: when
the updated second probability value is above the
second threshold value, increasing a counter value
associated with the second stream of image frames
(422).

7. The method according to any of the claims 1-6,
wherein the respective first and second threshold
value is specific for the type of object or object part.

8. The method of any one of claims 1-7, wherein a fur-
ther condition for determining the updated second
probability value by increasing the second probabil-
ity value is that the second probability value in addi-
tion to being below the second threshold value is
above a third threshold value.

9. The method of any one of claims 1-8, further com-
prising determining (506) that the second object
(432) or the second part (432a) of the second object
and the first object (431) or the first part (431a) of
the first object (431) are co-located in an overlapping
area of the second area (442) and the first area (441);
and determining the updated second probability val-
ue in response to determining that the second object
(432) or the second part (432a) of the second object

(432) and the first object (431) or the first part (431a)
of the first object (431) are co-located in the overlap-
ping area.

10. The method of any one of claims 1-9, wherein a sec-
ond object part type of the second part (432a) is the
same object part type as a first object part type of
the first part (431a).

11. An image-processing device (402, 460) of a multi-
camera system (400) configured to perform the
method according to any one of claims 1-10.

12. The image-processing device (402, 460) according
to claim 11, wherein the image-processing device
(402, 460) is a camera (402), such as a surveillance
camera, or a video-server (460).

13. A computer program (603), comprising computer
readable code units which when executed on an im-
age-processing device (110) causes the image-
processing device (110) to perform the method ac-
cording to any one of claims 1-10.

14. A computer readable medium (605) comprising the
computer program according to the preceding claim.

Patentansprüche

1. Verfahren, das in einem Multikamerasystem (400)
durchgeführt wird, um einen Wahrscheinlichkeits-
wert zu bestimmen, der eine Wahrscheinlichkeit an-
zeigt, dass ein in einem Strom von Bildrahmen (422)
aufgenommenes Objekt zu einem Objekttyp gehört,
wobei das Verfahren umfasst:

- Erkennen (501) eines ersten Objekts (431)
oder eines ersten Teils (431a) des ersten Ob-
jekts (431) in einem ersten Bereich (441) einer
Szene, die in einem ersten Strom von Bildrah-
men (421) aufgenommen wird, der von einer
ersten Kamera (401) des Multikamerasystems
(400) aufgenommen wird;
- Bestimmen (502), auf der Grundlage von Merk-
malen des ersten Objekts (431) oder des ersten
Teils (431a) des ersten Objekts (431), eines ers-
ten Wahrscheinlichkeitswertes, der eine erste
Wahrscheinlichkeit anzeigt, dass das erkannte
erste Objekt (431) oder der erste Teil (431a) zu
dem Objekttyp gehört;
- wenn der erste Wahrscheinlichkeitswert über
einem ersten Schwellenwert liegt, Bestimmen
(503), dass das erkannte erste Objekt (431) oder
der erste Teil (431a) zu dem Objekttyp gehört;
- Erkennen (504) eines zweiten Objekts (432)
oder eines zweiten Teils (432a) des zweiten Ob-
jekts (432) in einem zweiten Bereich (442) der
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Szene, die in einem zweiten Strom von Bildrah-
men (422) von einer zweiten Kamera (402) des
Kamerasystems (400), die sich von der ersten
Kamera (401) unterscheidet, aufgenommen
wird, wobei der zweite Bereich (442) den ersten
Bereich (441) zumindest teilweise überlappt;
- Bestimmen (505), basierend auf Merkmalen
des zweiten Objekts (432) oder des zweiten
Teils (432a) des zweiten Objekts (432), eines
zweiten Wahrscheinlichkeitswerts, der eine
zweite Wahrscheinlichkeit anzeigt, dass das er-
kannte zweite Objekt (432) oder der zweite Teil
(432a) zu dem Objekttyp gehört, wobei, wenn
der zweite Wahrscheinlichkeitswert über einem
zweiten Schwellenwert liegt, Bestimmen, dass
das erkannte zweite Objekt (432) oder der zwei-
te Teil (432a) zu dem Objekttyp gehört; und
- wenn der zweite Wahrscheinlichkeitswert un-
ter dem zweiten Schwellenwert liegt und der ers-
te Wahrscheinlichkeitswert über dem ersten
Schwellenwert liegt, Bestimmen (507) eines ak-
tualisierten zweiten Wahrscheinlichkeitswertes
durch Erhöhen des zweiten Wahrscheinlich-
keitswertes, wobei das Erhöhen des zweiten
Wahrscheinlichkeitswertes auf dem ersten
Wahrscheinlichkeitswert basiert und umfasst:
- Bestimmen einer Differenz zwischen dem ers-
ten Wahrscheinlichkeitswert und dem ersten
Schwellenwert; und
- Erhöhen des zweiten Wahrscheinlichkeitswer-
tes auf der Grundlage des Unterschieds zwi-
schen dem ersten Wahrscheinlichkeitswert und
dem ersten Schwellenwert.

2. Verfahren nach Anspruch 1, wobei das Erhöhen des
zweiten Wahrscheinlichkeitswertes auf der Grund-
lage der Differenz zwischen dem ersten Wahr-
scheinlichkeitswert und dem ersten Schwellenwert
umfasst:
Erhöhen des zweiten Wahrscheinlichkeitswertes mit
der Differenz.

3. Verfahren nach einem der Ansprüche 1 bis 2, wobei
der zweite Schwellenwert niedriger als der erste
Schwellenwert ist.

4. Verfahren nach einem der Ansprüche 1 bis 3, ferner
umfassend das Bestimmen, dass das zweite Objekt
zu dem Objekttyp gehört, als Reaktion darauf, dass
der aktualisierte zweite Wahrscheinlichkeitswert
über dem zweiten Schwellenwert liegt.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
der Objekttyp ein auszublendender Objekttyp ist, der
erste und der zweite Schwellenwert zum Maskieren
von Objekten oder Teilen von Objekten des auszu-
blendenden Objekttyps dienen, und das Verfahren
ferner umfasst: wenn der aktualisierte zweite Wahr-

scheinlichkeitswert über dem zweiten Schwellen-
wert liegt, Anwenden (508) einer Privatsphärenmas-
ke auf mindestens einen Teil des zweiten Objekts
(432) in dem zweiten Strom von Bildrahmen (422).

6. Verfahren nach einem der Ansprüche 1 bis 4, wobei
der Objekttyp ein zu zählender Objekttyp ist, der ers-
te und der zweite Schwellenwert zum Zählen von
Objekten oder Teilen von Objekten des zu zählen-
den Objekttyps dienen, wobei das Verfahren ferner
umfasst: wenn der aktualisierte zweite Wahrschein-
lichkeitswert über dem zweiten Schwellenwert liegt,
Erhöhen eines Zählerwerts, der dem zweiten Strom
von Bildrahmen (422) zugeordnet ist.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
der jeweilige erste und zweite Schwellenwert spezi-
fisch für den Typ des Objekts oder Objektteils ist.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei
eine weitere Bedingung für das Bestimmen des ak-
tualisierten zweiten Wahrscheinlichkeitswerts durch
Erhöhen des zweiten Wahrscheinlichkeitswerts da-
rin besteht, dass der zweite Wahrscheinlichkeitswert
zusätzlich dazu, dass er unter dem zweiten Schwel-
lenwert liegt, über einem dritten Schwellenwert liegt.

9. Verfahren nach einem der Ansprüche 1 bis 8, ferner
umfassend das Bestimmen (506), dass sich das
zweite Objekt (432) oder der zweite Teil (432a) des
zweiten Objekts und das erste Objekt (431) oder der
erste Teil (431a) des ersten Objekts (431) gemein-
sam in einem überlappenden Bereich des zweiten
Bereichs (442) und des ersten Bereichs (441) befin-
den; und Bestimmen des aktualisierten zweiten
Wahrscheinlichkeitswerts als Reaktion auf das Be-
stimmen, dass sich das zweite Objekt (432) oder der
zweite Teil (432a) des zweiten Objekts (432) und
das erste Objekt (431) oder der erste Teil (431a) des
ersten Objekts (431) gemeinsam in dem überlap-
penden Bereich befinden.

10. Verfahren nach einem der Ansprüche1 bis 9, wobei
ein zweiter Objektteiltyp des zweiten Teils (432a) der
gleiche Objektteiltyp ist wie ein erster Objektteiltyp
des ersten Teils (431a).

11. Bildverarbeitungsvorrichtung (402, 460) eines Mul-
tikamerasystems (400), die zur Durchführung des
Verfahrens nach einem der Ansprüche 1 bis 10 kon-
figuriert ist.

12. Bildverarbeitungsvorrichtung (402, 460) nach An-
spruch 11, wobei die Bildverarbeitungsvorrichtung
(402, 460) eine Kamera (402), wie eine Überwa-
chungskamera, oder ein Videoserver (460) ist.

13. Computerprogramm (603), umfassend computer-
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lesbare Codeeinheiten, die, wenn sie auf einer Bild-
verarbeitungsvorrichtung (110) ausgeführt werden,
die Bildverarbeitungsvorrichtung (110) veranlassen,
das Verfahren nach einem der Ansprüche 1 bis 10
durchzuführen.

14. Computerlesbares Medium (605), umfassend das
Computerprogramm nach dem vorstehenden An-
spruch.

Revendications

1. Procédé, mis en oeuvre dans un système à caméras
multiples (400), pour déterminer une valeur de pro-
babilité indiquant une probabilité qu’un objet capturé
dans un flux de trames d’image (422) appartient à
un type d’objet, le procédé comprenant :

- la détection (501) d’un premier objet (431) ou
d’une première partie (431a) du premier objet
(431) dans une première zone (441) d’une scè-
ne capturée dans un premier flux de trames
d’image (421) capturées par une première ca-
méra (401) du système à caméras multiples
(400) ;
- la détermination (502), en fonction de caracté-
ristiques du premier objet (431) ou de la premiè-
re partie (431a) du premier objet (431), d’une
première valeur de probabilité indiquant une
première probabilité que le premier objet (431)
ou la première partie (431a) détecté(e) appar-
tient au type d’objet ;
- lorsque la première valeur de probabilité est
supérieure à une première valeur seuil, la dé-
termination (503) du fait que le premier objet
(431) ou la première partie (431a) détecté(e) ap-
partient au type d’objet ;
- la détection (504) d’un second objet (432) ou
d’une seconde partie (432a) du second objet
(432) dans une seconde zone (442) de la scène
capturée dans un second flux de trames d’image
(422) par une seconde caméra (402) du systè-
me de caméra (400) différente de la première
caméra (401), dans lequel la seconde zone
(442) chevauche au moins partiellement la pre-
mière zone (441) ;
- la détermination (505), en fonction de caracté-
ristiques du second objet (432) ou de la seconde
partie (432a) du second objet (432), d’une se-
conde valeur de probabilité indiquant une se-
conde probabilité que le second objet (432) ou
la seconde partie (432a) détecté(e) appartient
au type d’objet ; dans lequel, lorsque la seconde
valeur de probabilité est supérieure à une
deuxième valeur seuil, la détermination du fait
que le second objet (432) ou la seconde partie
(432a) détecté(e) appartient au type d’objet ; et

- lorsque la seconde valeur de probabilité est
inférieure à la deuxième valeur seuil et que la
première valeur de probabilité est supérieure à
la première valeur seuil, la détermination (507)
d’une seconde valeur de probabilité mise à jour
par l’augmentation de la seconde valeur de pro-
babilité, dans lequel l’augmentation de la secon-
de valeur de probabilité est basée sur la premiè-
re valeur de probabilité et comprend :
- la détermination d’une différence entre la pre-
mière valeur de probabilité et la première valeur
seuil ; et
- l’augmentation de la seconde valeur de proba-
bilité en fonction de la différence entre la pre-
mière valeur de probabilité et la première valeur
seuil.

2. Procédé selon la revendication 1, dans lequel l’aug-
mentation de la seconde valeur de probabilité en
fonction de la différence entre la première valeur de
probabilité et la première valeur seuil comprend :
l’augmentation de la seconde valeur de probabilité
avec la différence.

3. Procédé selon l’une quelconque des revendications
1 à 2, dans lequel la deuxième valeur seuil est infé-
rieure à la première valeur seuil.

4. Procédé selon l’une quelconque des revendications
1 à 3, comprenant en outre la détermination du fait
que le second objet appartient au type d’objet en
réponse à la seconde valeur de probabilité mise à
jour étant supérieure à la deuxième valeur seuil.

5. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel le type d’objet est un type d’objet
à masquer, les première et deuxième valeurs seuils
sont destinées à masquer des objets ou des parties
d’objets du type d’objet à masquer, le procédé com-
prenant en outre : lorsque la seconde valeur de pro-
babilité mise à jour est supérieure à la deuxième
valeur seuil, l’application (508) d’un masque de con-
fidentialité à au moins une partie du second objet
(432) dans le second flux de trames d’image (422).

6. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel le type d’objet est un type d’objet
à compter, les première et deuxième valeurs seuils
servent à compter les objets ou parties d’objets du
type d’objet à compter, le procédé comprenant en
outre : lorsque la seconde valeur de probabilité mise
à jour est supérieure à la deuxième valeur seuil,
l’augmentation d’une valeur de compteur associée
au second flux de trames d’image (422).

7. Procédé selon l’une quelconque des revendications
1 à 6, dans lequel la première et la deuxième valeur
seuil sont respectivement spécifiques au type d’objet
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ou de partie d’objet.

8. Procédé selon l’une quelconque des revendications
1 à 7, dans lequel une condition supplémentaire pour
déterminer la seconde valeur de probabilité mise à
jour par l’augmentation de la seconde valeur de pro-
babilité est que la seconde valeur de probabilité, en
plus d’être inférieure à la deuxième valeur seuil, est
supérieure à une troisième valeur seuil.

9. Procédé selon l’une quelconque des revendications
1à 8, comprenant en outre la détermination (506) du
fait que le second objet (432) ou la seconde partie
(432a) du second objet et le premier objet (431) ou
la première partie (431a) du premier objet (431) sont
situés dans une zone de chevauchement de la se-
conde zone (442) et de la première zone (441) ; et
la détermination de la seconde valeur de probabilité
mise à jour en réponse à la détermination du fait que
le second objet (432) ou la seconde partie (432a) du
second objet (432) et le premier objet (431) ou la
première partie (431a) du premier objet (431) sont
colocalisés dans la zone de chevauchement.

10. Procédé selon l’une quelconque des
revendications1à 9, dans lequel un second type de
partie d’objet de la seconde partie (432a) est le mê-
me type de partie d’objet qu’un premier type de partie
d’objet de la première partie (431a).

11. Dispositif de traitement d’images (402, 460) d’un
système à caméras multiples (400) configuré pour
mettre en oeuvre le procédé selon l’une quelconque
des revendications 1 à 10.

12. Dispositif de traitement d’image (402, 460) selon la
revendication 11, dans lequel le dispositif de traite-
ment d’image (402, 460) est une caméra (402), telle
qu’une caméra de surveillance, ou un serveur vidéo
(460).

13. Programme informatique (603), comprenant des
unités de code lisibles par ordinateur qui, lorsqu’elles
sont exécutées sur un dispositif de traitement d’ima-
ge (110), amènent le dispositif de traitement d’image
(110) à mettre en oeuvre le procédé selon l’une quel-
conque des revendications 1 à 10.

14. Support lisible par ordinateur (605) comprenant le
programme informatique selon la revendication pré-
cédente.
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